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Design on wide bandwidth and scanning angle of
multi-polarized phased array antenna
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Abstract: A compact wide-bandwidth and dual-polarized antenna is presented in order to detect
different radars effectively. The antenna can achieve VSWR <2.5 and good radiation pattern which can
meet the covering airspace requirements of the phased array. By analyzing the antenna array theory, the
array polarization switching and beamforming are realized simultaneously. The measured results of the
array reveal that it achieves multi-polarization at bandwidth of fo to 3fi, scanning angle of £45° in the
azimuth and £20° in the elevation. The design has laid a technical foundation for the naval vessel RF
integration system.
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Tablel Specific values of design parameters(unit:mm)
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31.75 40.00 141.00 20.50 3.10 1.50 42.60 10.00 2.50
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Fig.3 Picture of dual-polarized TSA
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Fig.6 Measured isolation from the port 1 to port 2
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Table2 Amplitude and phase relationship between
port land port 2 in different polarization

port 1 amplitude/phase port 2 amplitude/phase  polarization

10° 1/0° 45°
1/0° 1/180° 135°
10° 1/90° LHCP
1/0° 1/-90° RHCP
1/0° 0/- Horizontal
0/— 1/0 Vertical
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Fig.7 Schematic diagram of the array antenna
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Fig.11 Measured circular polarization radiation pattern
of the array at 2f; in the azimuth

P11 2 IR A o7 T S8 3R 1 [

xq—(‘x\_‘k_‘ *
fos =i




% 3 401 REEE: BHEERAEASRUBIERERZLRIT

425

JRBRFEHLAY 5 1] B K2R I3 R 45 NS12000 45, 43 5 3 K S /38 B/ 45°/48F 135°/ 242 e /A et AL 3t 6 Fp
W ARIR 25 BT B9 5 7 T8 (245 °) AR T (£20°) 2 3 R 7 W E o R TR, A SCE A DA R 2 R AL 03 7 =)
F, WE 11~ 13, HAMRKEEREI1EILE 3 fiE 4,

-35

| T 47
_40 —=— 10
-45 : 210(: :22 A&'ﬁ —e—axial ratio
2 50 I et > i
5 il
TEL_GO 2 :E 65 ﬁ h m \ ﬂﬁ
EiRalin ol I |
-70 -71

A,
7 R Y R AR
Moo 0 s a0 0 10 30 o 70 w0 so Ll B A N A2
90 -75 -60 -45 -30 -15 0 15 30 45 60 75 90

elevation/(°)
Fig.12 Measured circular polarization radiation pattern
of the array at 2f; in the elevation Fig.13 Axial ratio pattern of circular polarization at 2f;

P 12 2 158K AR AF T S5 030 SR 1 1] P 13 2 IR ALl LE 7 1

azimuth/(°)

3 Jrhimi T A E R E SRS

Table3 Statistics of the pattern in the azimuth

45-polarization 135-polarizaton LHCP
frequency “45°scan  30° scan 5° scan 0°scan  45°scan  30°scan  5°scan 0°scan  45°scan  30°scan 5° scan 0° scan
beam beam beam beam beam beam beam beam beam beam beam beam
fo 30.9 36.0 29.6 30.7 27.3 333 242 26.8 247 31.9 26.8 25.0
2fo 17.9 153 14.8 15.1 17.0 13.9 14.0 143 17.3 154 14.6 14.1
3fo 10.9 12.0 10.7 9.3 9.7 10.6 104 10.1 124 10.8 9.7 9.5
RHCP H-polarization V-polarization
frequency "45°scan  30° scan 5° scan 0° scan 45°scan  30°scan  5°scan 0° scan 45°scan  30°scan  5°scan 0° scan
beam beam beam beam beam beam beam beam beam beam beam beam
fo 33.8 272 26.7 28.5 30.6 29.9 26.5 27.7 26.6 38.2 323 339
2/ 19.5 15.6 14.7 15.1 19.2 159 14.9 15.1 19.5 13.9 15.7 15.8
3 12.0 9.3 10.2 9.5 11.9 11.9 10.2 9.7 10.7 114 10.6 10.2
F 4 MRy E EE SR
Table4 Statistics of the pattern in the elevation
45-polarization 135-polarizaton LHCP
frequency
20° scan beam 10° scan beam 0° scan beam  20° scan beam 10° scan beam 0°scan beam 20°scan beam 10° scan beam  0° scan beam
fo 40.6 404 46.0 42.6 44.0 46.2 38.5 38.5 44.1
2fo 23.4 24.0 28.0 252 26.2 30.8 23.5 22.5 24.0
3f 16.9 14.1 14.8 21.2 16.8 19.0 213 18.8 17.5
frequency RHCP H-polarization V-polarization
20° scan beam 10° scan beam 0°scan beam  20° scan beam 10° scan beam  0° scan beam  20° scan beam 10° scan beam  0° scan beam
fo 33.7 33.1 39.7 37.1 36.1 40.8 473 51.5 44.1
2fo 223 239 30.4 233 22.8 26.1 323 31.6 24.0
3 15.7 13.4 19.0 18.7 13.7 17.1 20 18.8 17.5
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